I n recent years the growth in Medicaid prescription drug expenditures has outpaced trends for other Medicaid services and has been one of the main contributing factors to overall increases in program costs. 1 Medicaid spending on prescription drugs grew approximately 15.4% per year between 1994 and 2004. 2 To grapple with the challenges of funding prescription medicines, state Medicaid programs commonly use prior authorization (PA) policies to manage medication use and costs. 3 Many Medicare Part D plans also employ this strategy for some expensive medications, including antipsychotic agents. 4 Under PA, reimbursement of a nonpreferred medication is permitted only if a prescriber requests and obtains prior approval from the Medicaid program. 5 Despite the widespread use of PA policies, little is known about their effects on initiation and switching of clinically essential medications, particularly among patients with mental illness. 6 Bipolar disorder is a severe and recurrent condition with manic and depressive episodes. Primary pharmacotherapies for the acute-and long-term management of this chronic illness include traditional mood stabilizers (eg, lithium), antipsychotics (eg, aripiprazole, olanzapine, risperidone, and quetiapine) and anticonvulsant agents (eg, valproate, lamotrigine, and carbamazepine). 7 Psychotropic medications account for a disproportionate share of pharmaceutical spending in Medicaid. 8 In July 2003, the Maine Medicaid program implemented a PA policy affecting patients initiating treatment with a number of second-generation antipsychotic and anticonvulsant medications. For second-generation antipsychotics, a step therapy ("fail first") was implemented which required prescribers to provide evidence that a patient had not been adequately controlled by preferred agent(s). 9 Individuals already under treatment with second-generation antipsychotics or anticonvulsants ("estab-lished patients") were grandfathered under the policy and thus should not have been affected by it. The Maine Medicaid program suspended the PA requirement for second-generation antipsychotics in March 2004 and implemented a provider education program after numerous case reports of adverse effects associated with the policy. 9,10 However, PA remained in effect for nonpreferred anticonvulsants.
Although the policy in Maine was intended to shift new users toward preferred agents, it may have had unintended effects. Specifically, our previous studies indicated that PA policies may inadvertently disrupt treatment among those who were the intended targets of the policy, newly treated patients with schizophrenia 9 and with bipolar illness. 10 The purpose of the current study was to examine potential unintended effects of the PA policy for nonpreferred secondgeneration antipsychotics and anticonvulsants in the Maine Medicaid program on medication access among patients with bipolar disorder. We hypothesized that the implementation of the PA policy may have led to a decrease in rates of treatment initiation because of administrative barriers and to an unintended increase in rates of switching of therapeutic agents among patients already established on these therapies at the time that the policy was instituted.
METHODS

Data Sources
We used data from a previous study of effects of PA on treatment discontinuation that were provided by the Centers for Medicare and Medicaid Services. 10 We examined from 2001 to 2004 Medicaid claims data to identify enrollees in Maine and New Hampshire (comparison state), an adjacent state that did not have PA requirements for the medications of interest during the study period. For patients who were concurrently enrolled in Medicare, we linked Medicaid claims data with their corresponding Medicare claims using a unique patient identifier. 11
Study Cohorts
We included patients (aged Ն18 in 2001) who were continuously enrolled in Maine or New Hampshire Medicaid for all 4 years and who had at least one inpatient or 2 outpatient diagnoses of bipolar disorder (ICD-9-CM: 296.0, 296.1, 296.4 -296.8, 301.11, and 301.13). 12 We excluded patients with Medicare or Medicaid managed care enrollment (Maine: n ϭ 1 and New Hampshire: n ϭ 17) because of the lack of claims information for patients under capitation. Within this continuously enrolled cohort, we identified analytic subgroups of potential initiators and established users of bipolar therapy (described later in the text).
Outcome Measures Treatment Initiation
We created a daily indicator to denote whether a patient was in an institution (ie, hospital, nursing home, skilled nursing facility). We spread the total days' supply for each dispensing of a bipolar medication (ie, second-generation antipsychotic, anticonvulsant, lithium) over subsequent days in which the patient was not in an institution; generically equivalent products were treated as the same medication. This process resulted in a person-level daily indicator of medication availability for each medication dispensed.
In each state, we then identified a rolling subcohort of "potential initiators" within the continuously enrolled cohort. 6 We defined potential initiators as individuals without any availability of bipolar medications and fewer than 45 institutional days during the previous 90 days at the start of a calendar month. These individuals constituted the monthly rolling denominator. Within each monthly cohort, we summed the total number of patients with an initial dispensing during the month and calculated the proportion of individuals initiating bipolar medications among potential initiators in that month. This was the primary outcome measure in a time series model estimating the changes in the level and trend in rates of initiation. We also calculated the monthly proportion of patients initiating on preferred and nonpreferred therapies in each state.
Switching Among Established Users
We also identified a rolling subcohort of "established users" of any bipolar therapy within the continuously enrolled cohorts. 6 For any given month, established users were defined as patients with (1) at least 2 dispensings of a single antipsychotic or anticonvulsant agent during the previous 6 months or (2) at least 2 dispensings of a combination regimen (ie, concurrent supply of an antipsychotic drug and an anticonvulsant agent). We allowed patients to be on lithium concurrently. Among these established users, we created a dichotomous indicator for whether they switched bipolar agents in each month. Switching was defined as initiation of a second medication for bipolar illness in the month in question and a maximum of one dispensing of the previous agent or regimen during the next 6 months. The total monthly number of individuals who switched medications was the numerator. The proportion of individuals who switched medications among established users was the primary outcome measure in a patient-level analysis assessing changes in the likelihood of unintended switching.
Study Design and Statistical Analysis
We used an interrupted times series with comparison group design, 13 the strongest, quasi-experimental design, to estimate changes in rates of initiation of new episodes of bipolar treatment. This design can provide strong evidence of causal effects because it takes account whether a policy change causes abrupt, visible, and measurable interruptions in the pre-existing trend of the study group. 13 The primary threat to the internal validity of findings is changes that occur at the same time as the policy. After interviews with Maine Medicaid officials and a thorough review of Medicaid documents, we did not identify any co-occurring policy interventions at the time of implementation of the step therapy and PA policy. We have also included a comparison group (New Hampshire) to capture regional changes in policy or practice that may confound study results. A comparison group provides information about the counterfactual inference (ie, what might have happened in the absence of policy change). 13 We used segmented regression models 13, 14 to statistically estimate cohort-level changes in treatment initiation from the prepolicy period (July 2002 to April 2003) to the policy period (August 2003 to February 2004). To address the possibility of an anticipatory response to implementation of the policy, we considered May 2003 to July 2003 as a policy "phase-in" period and excluded these 3 data points from the time-series model examining rates of treatment initiation.
The time series models were created using the aggregated outcome measures (ie, proportion of individuals initiating bipolar medications among potential initiators) at each monthly time point; we estimated changes in level and monthly trend in treatment initiation in the months after policy implementation among the study and comparison cohorts separately. The statistical models adjusted for baseline trends with each state acting as its own control. The models also included a binary indicator denoting the months after the policy to estimate the immediate level change in the outcome measure and a term indicating the number of months after policy implementation to estimate the change in trend (slope) for the policy period. The combined change in level and trend at a given month after the policy represented the full policy effect. We controlled for all significant autocorrelation terms in the initial regression models and examined the Durbin-Watson statistic in final adjusted models to determine the nonsignificance of first-order autocorrelation of the regression residuals. For parsimony, we excluded nonsignificant (P Ͼ 0.05) time-series terms in a stepwise fashion; exclusion of the nonsignificant terms did not change the coefficients on the remaining terms. 13, 15 We used generalized estimating equations 16 to estimate the impact of the PA policy on the likelihood of switching treatment from the current bipolar medication, overall and by preferred versus nonpreferred drug status. We . The phase-in period was included and modeled separately to capture temporary disruptions in treatment because of confusion among providers during the early stages of policy implementation. In an earlier study, 6 we observed a short-term increase in unintended switching of medications during the implementation of a similar PA policy for antidepressants in Michigan Medicaid. The models included 2 interaction terms: state (Maine ϭ 1) with phase-in period and state with postpolicy period; these terms indicate short-and long-term policy effects, respectively. These models adjusted for patient-level covariates, including age, gender, Medicare/Medicaid dual enrollment status, and number of unique medications and inpatient hospitalizations during the past 6 months. We used a robust "sandwich" estimator for the covariance structure to account for correlations. 17 To test the significance of differences between study cohorts, we used 2 tests for dichotomous variables and t tests for continuous variables in Table 1 . We conducted all statistical analyses using SAS (version 9.1.3, SAS Institute, Cary, NC). This study was approved by the Institutional Review Board at the Harvard Pilgrim Health Care Institute.
RESULTS
Cohort Characteristics
We identified 6712 (Maine: n ϭ 5336; New Hampshire: n ϭ 1376) continuously enrolled patients with bipolar disorder ( Table 1 ). The study and comparison cohorts were comparable overall. In both states, patients were more likely to be female (Ͼ67%); about 50% were between the ages of 35 and 54; and 32% had a hospital admission during the baseline period. In Maine, there was a slightly larger proportion of patients aged 18 to 34 years and a smaller proportion of dually enrolled patients. Combinations of drug treatments were common and medication use was similar in both states. However, baseline utilization of second-generation antipsychotics and lithium was slightly higher in New Hampshire (Table 1) . Because each state acted as its own control, exact comparability in baseline characteristics between states was not required. Further, in our previous studies, 13, 19, 20 we have found interrupted time series to be robust to differences in several characteristics of statewide study and comparison groups, especially in continuously enrolled populations. 21 The sustained reductions in treatment initiation (about 50 fewer initiations per 10,000 patients with bipolar illness per month) were primarily driven by decreased starts on nonpreferred agents ( Fig. 2A) without offsetting increases in initiation on preferred agents (Fig. 2B) . The size and significance of estimated changes following the policy were nearly identical if we combined the phase-in and postpolicy periods. Rates of initiation of preferred and nonpreferred medications remained stable in New Hampshire during the study period.
Effects of the PA Policy on Treatment Initiation
Effects of the PA Policy on Switching Among Established Users
In Maine, the monthly average proportion of patients established on nonpreferred bipolar treatment who switched treatment was 8.6% per month prepolicy. There was no increase in the rates of switching among these patients immediately after the policy implementation. Among patients established on preferred bipolar therapy, there was also no discernable change after the policy in the rates of switching (average of 3.6% of patients switching per month prepolicy). Rates of switching among patients currently on treatment in New Hampshire were stable during the observation period (average of 4.5% of patients switching per month prepolicy and 4.9% postpolicy, respectively; data not shown).
Using generalized estimating equations models, we did not detect higher rates of switching among established users in Maine relative to New Hampshire during either the phase-in period (RR: 1.03; 95% CI: 0.76, 1.39; Table 2 : column 6) or the postpolicy period (RR: 0.90; 95% CI: 0.66, 1.22 Table 2:  column 7) . Similarly, we also did not observe higher likelihood of switching among patients established on nonpreferred agents in Maine post versus pre policy relative to New Hampshire.
We conducted a sensitivity analysis around our definition of "established users" (ie, defined as patients with at least 3 dispensings of a bipolar drug or a regimen) and the change in definition had little effect on the results.
DISCUSSION
The Maine PA policy for new anticonvulsant and atypical antipsychotic prescriptions was associated with a sus-tained reduction in treatment initiation among untreated patients with bipolar disorder. This reduction was primarily driven by a marked decrease in the rate of initiation of nonpreferred agents without an offsetting increase in initiation of preferred agents, which is a cause for concern. However, we found no evidence of unintended switching among patients already receiving bipolar therapies prior to policy implementation. This suggests that the grandfathering provisions in Maine were successful in continuing access to established medications for these patients.
PA requirements are administratively cumbersome and time-consuming. 5, 22 We found a sustained reduction in the overall rates of therapy initiation (about 50 fewer new starts per month per 10,000 patients with bipolar illness) after the implementation of the PA policy. Given the importance of drug therapy in this seriously mentally ill population and the fact that patients with bipolar disorder have very poor adherence with medication regimens, 23 we believe that this small effect is clinically significant. Barriers to medication access may exacerbate the problem of poor adherence and may lead to declines in the health of these vulnerable patients, including higher risks of relapses, hospitalization and suicide. 24 In addition, this unintended reduction in treatment initiation was greater than that observed among patients initiating antidepressant therapy in our recent study of a PA policy in Michigan for antidepressants. 6 This suggests that patients with bipolar disorder may be particularly vulnerable to such policies. However, differences in policy implementation and physician response between Maine and Michigan may have also contributed to a stronger effect in Maine.
These findings indicate that PA policies may create an unintended barrier to initial treatment. One possible explanation for our finding is that physicians were confused about which medications were subject to PA and simply avoided the use of all bipolar medications. An alternative, potentially more plausible, explanation is that physicians continued to prescribe nonpreferred agents, with patients learning when they arrived at the pharmacy that their medication required prior approval. In such situations, the requirements of either completing the administrative approval process or switching medications may deter some patients from filling an initial prescription. 25 Containing pharmaceutical costs while maintaining quality of care is a great challenge. Greater involvement of the medical community in the design and implementation of policies that will impact use of psychoactive medications may ensure wider policy acceptance while minimizing negative impact on patient access to essential medications.
In contrast with our previous study on the impacts of a PA policy on patients treated with antidepressants, 6 we did not find any increase in rates of switching among patients previously established on therapy following implementation of the PA. It is possible that patients being treated for bipolar disorder may be monitored more aggressively than patients with depression, resulting in fewer disruptions in therapy among established users.
There are several limitations of this study that deserve discussion. First, we had no information on actual prescribing or requests for PA. As a result, we could not discern whether the observed changes in rates of initiation were due to changes in prescribing practices or patient response. Further, we could not observe medication use within inpatient facilities and thus excluded patients with long institutional stays. If our inclusion rules inadvertently selected healthier patients, our findings may not reflect the response of more severely ill bipolar patients to the PA policy. Also, medications dispensed at hospital discharge would not be captured by Medicaid data. Finally, we could not detect switching of medications that may have occurred during an institutional stay.
In conclusion, the findings of this study provide empirical evidence that PA implementation can reduce rates of initiation of nonpreferred medications without a corresponding increase in initiation of preferred agents. This presents a significant challenge to Medicaid programs and Medicare Part D plans as they strive to constrain pharmaceutical expenditure, while preserving the quality of care. This study contributes to a growing body of literature suggesting that PA policies may have unanticipated and unintended impacts on treatment when applied to antipsychotic agents, 9, 26 compared with other medication classes. [27] [28] [29] [30] To the extent that procedural barriers in access to essential medications contribute to adverse health events, such barriers should be avoided. 5, 6, 9 Given the exponential growth of PA policies and recognizing their potential unintended harms, further study and evaluation of PA implementation procedures is needed to encourage optimal care of vulnerable patients with chronic mental illness.
